A Traditional explanation for the fall in the labor force participation of older males in the era of industrialization is that it was in part produced by the decline in agriculture. A number of recent studies rejected this view based on the result that farmers were no less likely to retire than were nonfarmers. An examination of a longer period, however, shows that farmers were less likely to retire than were nonfarmers, as the conventional view suggests. Only the first decade of the twentieth century, which the revisionist view drew evidence from, exhibits the opposite pattern. This peculiarity of the years between 1900 to 1910 is likely to have resulted from the unusually high appreciation of farm property during the same period that would have stimulated retirement of farmers. According to the counterfactual LFPR of older males that would have resulted had there been no decline in the relative size of agriculture since 1820, the decrease in the labor force employed in farming accounts for about 20 percent of the fall in the LFPR of men 60 and older between 1880 and 1940.
The current concept of the labor force has been in use since the 1940 census; the concept of gainful 1 employment was used by the U.S. census through 1930. Therefore, the data on the labor force before and after 1940 are not directly comparable. Economic historians have been at odds over how to determine whether a person participated in the labor force using the censuses enumerated prior to 1940. The conventional view is that men who were gainfully employed should be counted in the labor force. The estimate of the labor force participation rate of older men based on this definition exhibits a downward trend from the late nineteenth century (Durand 1948 , Long 1958 , Moen 1997a ). Ransom and Sutch (1986) have challenged this view, suggesting that a part of aged men who had gainful occupations may have been practically out of the labor force. For the 1900 and 1910 censuses, they removed from the calculation of the labor force those individuals reporting six or more months of unemployment (the long-term unemployed, hereafter), considering them "permanently unemployed." According to their estimate, the labor market involvement of older men remained stable between 1870 and 1937. See Lee (1998b) for a more detailed survey of this debate and its implications. A number of recent studies have attempted to resolve this debate by examining the labor market status of the long-term unemployed. The results from these studies suggest that it would be more reasonable to use the conventional definition by including the long-term unemployed in the labor force. Margo (1993) found that the long-term unemployed and those with no gainful occupation in the random sample of the 1900 and 1910 censuses had significantly different characteristics. After analyzing a longitudinal sample of older males, Lee (1998b) concluded that the long-term unemployed were more similar to aged male workers who were employed six months or more than those who were not gainfully employed in terms of the pattern of the transitions in the labor market status between 1900 and 1910. The definition proposed by Sutch for 1900 and 1910, more importantly , cannot be applied to other years prior to 1940 because the length of unemployment is either incompletely reported or unavailable. For these reasons, I chose to follow the conventional definition of the labor force given in Moen (1987a) that excludes from the counting of the labor force the following males aged 50 and over: inmates of institutions, individuals with no occupation, and those whose occupation was reported as "capitalist," "landlord" or "retired." 1
The Issue
The labor force participation rate (LFPR, hereafter) of older males in the United States fell dramatically over the last 120 years. In 1880, nearly four out of five men 65 and older were gainfully 1 employed. Today, only 15 percent of males at those ages participate in the labor market. Such a sharp decline in the labor market activity of older men has been regarded as one of the most marked changes in the U.S. labor market that the twentieth century witnessed, along with the rise in the LFPR of married women. Many economists has attributed this phenomenon to the impact of the implementation and expansion of the social insurance programs, especially social security (Boskin 1977 , Parsons 1980 , 1991 , See Krueger and Pischke (1992 and Lee (1998a) for some evidence against this argument. 2 2 Hurd and Boskin 1984, Gruber and Wise 1999) . Considering this literature on retirement today, it is 2 interesting to note that about half of the fall in the LFPR of older men took place prior to 1940 when the public devices of old-age security were not well developed. Though a number of factors have been suggested, it is not entirely clear what caused the exit of older workers from the work force during these periods (Costa 1998) .
A traditional account of the decrease in the labor market involvement of older men suggests that it was in part produced by the decline in the agricultural sector. The basis for this explanation is the belief that farmers tended to stay in the labor force longer in comparison with those employed in non-agricultural occupations thanks to the greater flexibility of farming. Since health, tastes for work, and other factors of labor force participation only gradually change as a person gets older, it would be more preferable for an aged person to reduce the amount of work step by step rather than to work full-time and then retire completely. For farmers in the nineteenth-and early-twentieth-centuries, like many other self-employed workers, gradual retirement was an possible option because they were able to reduce the hours and intensity of work by adjusting acreage and crop-mix or by adopting mechanization (Pedersen 1950) . This belief is supported by the finding that the LFPR of older males was higher in farm-households than in nonfarm counterparts in the early twentieth century (Durand 1948 , Long 1958 , Bancroft 1958 .
The validity of this view has been challenged by a number of recent studies. Moen (1994) reported that many of old men living in rural non-farm households who were not gainfully employed may have been This conjecture is confirmed by the pattern of migration of farmers after retirement drawn from 3 longitudinal samples. About two thirds farmers who left the labor force between 1900 and 1910 were found in non-farm households in 1910 (Lee 1999). 3 former farmers who moved off the farm upon retirement. This implies that the LFPR of men living in farm 3 households would overstate the participation rate of farmers. Costa (1995a) suggested more direct evidence regarding this issue. She identified the previous occupation of a man who were not gainfully employed using a longitudinal sample of aged Union army veterans and compared the odds of nonparticipation in 1900 and in 1910 between farmers and non-farmers. She found that they were not statistically different in terms of the probability of being out of the labor force. Carter and Sutch (1996a) also compared the hazard rate of leaving the labor force at the turn of the century between farmers and non-farmers, applying, so-called, "Census Survivor Technique" in order to use two cross-sectional data instead of a longitudinal sample. They found that farmers were more likely to retire than were non-farmers, which is exactly the opposite of the traditional view. These studies explain this new finding in that farmers were wealthier than nonfarmers on average. This result implies that the decline of agriculture cannot explain the fall in the LFPR of older men around the turn of the century. The fact that the self-employed like farmers tended to retire at earlier ages than did industrial workers has been interpreted as evidence for the argument that retirement at the turn of the century was more voluntary than forced (Carter and Sutch 1996a) .
The major purpose of this note is to evaluate the revisionist view, introduced above, on the effect of the sectoral shift on the LFPR of older males by extending the period to be examined to the entire era of industrialization. The studies by Costa (1995) and Carter and Sutch (1996a) that explicitly estimated the relative hazard rates of retirement for farmers and nonfarmers drew evidence mainly from the period between 1900 and 1910. An implicit assumption underlying their rejection of the traditional view is that the occupational difference in the hazard of retirement for this period should have been similar throughout the period of industrialization. However, the validity of this assumption is questionable for the reason that will be given in the next section. Accordingly, I extend the analysis to a longer period between 1880 and 1940, estimating the hazard rate of labor force participation of aged farmers and nonfarmers within each decade for the 60 years under study. I also estimate the counterfactual LFPR of older men that would have resulted had there been no decline in the relative size of the labor force employed in farming since 1820. In this way, I assess how much of the decline in the LFPR of aged men can be accounted for by the decline in agriculture.
The Peculiarity of the Period between 1900 and 1910
It is well documented that the values of farm property such as real estate and livestock grew by an unusually high extent during the years 1895-1915. For example, the purchase value per acre of U.S. farmland in fixed dollars had doubled between 1900 and 1910 (Lindert 1988) . Therefore, farmers' retirement may have been enhanced by the huge appreciation of the value of their assets. Lee (1999) found that the average farm value of a county had a strong positive effect on the odds of retirement of farm owners who lived in that county during the first decade of this century. Also, farm owners living in counties which experienced a rapid growth in the farm value between 1900 and 1910 were more likely to retire by 1910. On the other hand, retirements of non-farmers were not influenced at all by the farmland value.
Further, farm owners were much more responsive to an increase in farmland value when it was not produced by a rise in the farmland productivity, which would have raised the opportunity cost of retirement.
Since the rise in farmland value between 1895 and 1915 appears to have been largely due to an increase I do not consider the occupational difference in immigration, another potential factor of the share of 4 male workers employed in a particular occupation. Newly arrived immigrants in late-nineteenth-and earlytwentieth-century America tended to be overrepresented in nonfarm occupations. Therefore, changes in immigration would have also affected the occupational composition of each cohort. However, immigration should not be an important factor in the present analysis that focuses on older men because very few foreigners came to America at age 50 and older. 5 in farmers' expectations about future farmland prices and rents rather than an increase in the value of farm productivity (Lindert 1988 ), retirement of farmers should have been all the more stimulated during that period.
Given this peculiarity of the first decade of this century in terms of the value of farm property, a potentially important determinant of retirement of farmers, it would be fair to ask if the relative retirement rate of farmers as compared to non-farmers in that decade was generally true for other periods. It is not a simple task to compare the hazards of retirement between farmers and non-farmers for the period under study. For the censuses that were enumerated prior to 1940, the labor force status of individuals can only be inferred from their gainful occupations. Therefore, a longitudinal data set is required to estimate directly the hazard of retirement of men employed in a particular occupation within each decade. Unfortunately, no such data on aged persons are available for the periods under investigation except for 1900 through 1910. Accordingly, I examine indirectly the relative hazard rates of retirement for farmers and for non-farmers based on the pattern of their occupational composition.
I begin with an illustration of the method to be used. Let N and N denote, respectively, the total x x j number of a cohort in the labor force at age x and the number of the cohort employed in occupation j. The 4 number of the cohort who are employed in occupation j at age x+1 (N ) is determined by the probability x+1 j of dying between x and x+1(denoted d ), the probability of retirement at age x +1 conditional on survival
The shares of each occupation for 1890 and 1930 were estimated based on interpolations. The 5 underlying assumption is that the occupational composition at particular ages changed over time continuously. For example, the estimate of the share of farmers for the 1821-1830 cohort in 1890 (45.9 percent) is calculated from the average of the percentages of farmers for the 1811-1820 cohort in 1880 (49.7 percent) and for the 1831-1840 cohort in 1900 (42.1 percent).
6 until x+1 (r ), and the probability of net entry from other occupations conditional on remaining in the labor x j force (m ), as given in the following equation:
The shares of the cohort employed in occupations j and k at age x+1 can be compared as below:
If the share of farmers in a cohort increased during a certain period, it implies that the product of the three factors of hazard, (1-d)(1-r)(1+m), was greater for farmers than for nonfarmers. Likewise, if the share of farmers increased more sharply in period A than in B, it implies that farmers' relative hazard of remaining in the former occupation as compared to nonfarmers' was greater in A than in B. Therefore, the pattern of change in the share of farmers over time tells whether a particular period was different from the others in terms of occupation-specific mortality, retirement, and job mobility.
The share of farmers among males workers in each 10-year birth cohort is reported for in Table 1 . For this computation, Integrated Public Use Micro Samples (IPUMS) of the 1850-1940 5 censuses (Ruggles and Sobek 1995) are used. In the discussion that follows, I focus on the change in the occupational composition between ages 50-59 and 60-69 and between ages 60-69 and 70-79. These
The percentage point increase in the share of farmers between ages 60-69 and 70-79 was 3.2, 4.2, 1.4, 6 3.6, and 6.3 for, respectively, 1880-1890, 1890-1900, 1910-1920, 1920-1930, and 1930-1940 . The proportion of farmers modestly increased between ages 50-59 and 60-69 during the same periods.
7 changes show whether male workers in a particular occupation were more likely to leave their job than those in other occupations as they aged and how the association between aging and job severance changed over time. A clear peculiarity of the first decade of the century stands out from the result. Except for this decade, the share of farmers in each cohort who were 60 to 69 or who were 50 to 59 at the beginning each decade was greater 10 years later. For the cohorts who were born between 1811 and 1820 and who were 60 to 69 in 1880, for example, the share of farmers increased from 49.7 percent in 1880 to 52.9 percent in 1890. Between 1900 and 1910, in contrast, the percentage of farmers among men aged 50-59 and 6 those aged 60-69 at the beginning of the period fell within the following 10 years by 0.2 and 2.9 percentage points, respectively. Now, we ask where the special feature of the period 1900 to 1910 came from among the three factors, namely, mortality, retirement, and job mobility. To tell the conclusion first, it should have resulted mainly from the unusually high hazard of retirement among farmers between 1900 and 1910. First, it is unlikely that the decline in the share of farmers between 1900 and 1910 resulted from changes in the relative mortality rates of farmers and nonfarmers. The rural-urban mortality gap gradually declined over the late-nineteenth-and early-twentieth centuries as the mortality rates fell more rapidly in urban areas than in countryside (Haines 1977; Condran and Crimins 1980) . Other things being equal, therefore, the positive association between the share of farmers and age would have become increasingly weak over time.
However, it is unlikely that such a trend was particularly strong between 1900 and 1910 and reversed thereafter. Nor is the result likely to be explained by increased tendency to move to nonfarm occupations
The pattern of change over time in the LFPR of older men in rural nonfarm households is also consistent 7 with the above result. According to Moen (1994) , many retired men who lived in rural nonfarm households were probably former farmers who had moved to a nearby town after giving up farming. Therefore, an increase in retirement rate of farmers would have resulted in a decline in the LFPR of older men in rural nonfarm households. Between 1900 and 1910, the LFPR of men aged 65 and over living in rural non-farm households fell sharply from 60 to 47 percent, while the overall LFPR decreased from 68 to 60 percent. The decline in the LFPR of men in these households was less impressive in other periods, 3. To sum up, the pattern of change in the share of farmers between 1900 and 1910 differed from that in other decades largely because the retirement rate of farmers relative to nonfarmers was unusually high during the decade. As noted above, farmers left the labor force at particularly high rate in these years 7 presumably because of the huge appreciate of farm properties. Therefore, the relative hazard of retirement for farmers as compared to nonfarmers estimated by the previous studies based on data from the period 1900 to 1910 may overstates the true rate for the entire era of industrialization. This calls for an extension of analysis to a longer time horizon.
Assessing the Effect of Agricultural Decline on the LFPR of Older Males
In order to calculate the hazard of retirement for each occupation using equation (2), we need to know the occupation-specific hazards of mortality and conditional rate of net entry into each occupation.
Most studies on mortality in the nineteenth and early twentieth century are largely concerned with the 8 general mortality, or mortality by age or gender. A study by Uselding (1976) , a rare exception in the literature, has examined mortality data for the period 1890 to 1910 by occupation and suggested that there is no evidence that industrial occupations exhibited higher mortality. It is questionable, however, whether his conclusion is reliable. As pointed out by Ransom and Sutch (1986) , the relatively low mortality of workers employed in dangerous industrial jobs may have resulted from their downward occupational mobility.
9
Unfortunately, we do not have firm evidence regarding these parameters. This problem has also been 8 confronted by other studies of its kind that employ, so-called, "Census Survivors Method" to estimate the occupation-specific hazard of retirement using two cross-sectional data (Carter and Sutch 1996a) .
Arbitrary as it is, I assume that the product of the hazard of dying and the conditional hazard of net entry
[(1-r)(1+m)] are the same for farmers and nonfarmers as did the previous literature.
Under the above assumption, we can compute the hazard of labor force participation within a particular decade (denoted S = 1-r) in the following manner, using the share of farmers reported in Table   1 and equation (2). First, the ratio of nonfarmers' hazard rate of participation to farmers' [denoted "=(S /S )] can be calculated as follows, modifying equation (2):
Next, the overall hazard rate of participation, denoted S, can be presented as the weighted average of the hazard rates of farmers (S ) and of nonfarmers (S ) as given in equation (4) This is a simple average of the difference for each decade between 1880 and 1940 excluding 1900-1910, 9 measured in percentage point.
10
Since ", S, and T are available from the data, S and S can be obtained by solving equations (3) and (4). Table 2 reports the results of this computation. The first two columns present the overall hazard of participation for two age groups, 50-59 and 60-69. For instance, S shows the probability that male 50s workers who were 50 to 59 in a particular year would have been still active in the labor market 10 years later conditional on their remaining alive. Columns (3) and (4) present the ratio of nonfarmers' hazard of participation to farmers' for ages 50-59 (" ) and 60-69 (" ) that is calculated from equation (3). In the 50s 60s
remaining four columns, the estimated hazard rates of participation for farmers (S and S ) and Table 1 , aged farmers were more likely to remain in the labor force 10 years later compared to nonfarmers for all decades but the period between 1900 and 1910. The size of the occupational difference in the propensity to retire was substantial, especially at older ages. Excluding the period 1900-1910, the hazard of participation of nonfarmers aged 60 to 69 was lower than that of farmers in the same age group by 9.4 percentage points on average. For those aged 50-59, the average difference was 3.9 percentage points. This result supports 9 the conventional belief that farmers were less likely to retire than were nonfarmers in the era of industrialization.
The above result suggests that the decline in the population employed in agriculture should have led to a fall in the labor force participation of older males in most of the periods under study. To see the size of this potential effect of sectoral shift, I estimate a counterfactual LFPR of older males that would have
According to the estimate of Lebergott (1964) , the number of persons age 10 in the labor force was 10 3,135,000 in 1820. Among them 2,470,000 persons were employed in agriculture.
In 1850, 66 percent of male workers age 60 to 69 and 71 percent of those 70 to 79 were farmers. Farm 11 laborers accounted for less than 6 percent of the male labor force 60 and older throughout the late nineteenth century. Calculated from the IPUMS of the 1850. 1880, 1900 censuses.
11
resulted had there been no decline in the share of farmers in the male labor force since the early nineteenth century when the nation's industrial structure began to shift toward the non-agricultural sectors. As the baseline year, I choose the year 1820 for the following two reasons. First, it was about the time when industrialization started in America. Second, the male cohorts who were 60 and older in 1880, and who began to leave the labor force earlier than the previous generations were born or entered the labor market around 1820. Therefore, the occupational composition of older males in 1880 should have been affected by the structural changes that occurred since 1820. In 1820, about 79 percent of the male work force were employed in agriculture. Since many of this agricultural labor force were farm laborers rather than farmers, 10 the actual fraction of farmers should have smaller than this number. On the other hand, the percentage of farmers in the labor force tended to increase with age in the nineteenth century. Therefore, the percentage of farmers should have been greater among the aged than suggested by the figure for the entire adult population. The micro samples of the later censuses also suggest that the majority of the agricultural labor force 60 and older were farmers who owned their own farm. As far as the male workers at older ages 11 are concerned, therefore, the percentage of farmers should not have been much lower than 79 percent.
Given that the share of farmers in the labor force for particular age groups is not readily available for 1820, I use this number as the rough estimate of the percentage of aged male workers who were farmers.
We calculate a counterfactual hazard rate of participation (S ) that would have resulted if the
percentage of farmers in the male labor force remained unchanged since 1820, applying the farmers' share in 1820, 0.79, to the actual weight T in equation (4) as follows:
F Table 3 reports the counterfactual hazard rates of participation between 50 and 59 (S ) and between * 50s 60 and 69 (S ) for each decade between 1880 and 1940. Since farmers were at a lower risk of leaving * 60s
the labor force compared to nonfarmers in most periods under investigation, the overall hazard of participation would have been higher if the relative size of agricultural sectors had not declined over time.
In parenthesis in Table 3 is the ratio of the actual counterfactual hazard rate of participation to the actual rate for each decade. For men 60 to 69, the hazard of participation would have been greater by 3 percent (1910-1920) to 15 percent (1930-1940) had there been no decline of agriculture. For those 50 to 59, the effect of sectoral shift on the odds of retirement appear to have been small except the period between 1930
and 1940 for which the counterfactual rate is higher than the actual rate by 7 percent. Now, we extend this counterfactual analysis to the LFPR in order to examine what percentage of the fall in the LFPR of older males between 1880 and 1940 can be attributable to the decline in the relative size of agriculture. The LFPR at a certain age (P ) can be presented in terms of the LFPR at the initial 50+k age, defined as 50 here, (P ) and the hazard rate of participation within each age interval (S ), as seen in 50 j the following equation:
Applying the counterfactual hazard rate (S ) to equation (6) in stead of the actual rate, we estimate the j * counterfactual LFPR of each cohort at ages 60-69 and at ages 70-79 that would have resulted had the share of farmers in the labor force remained unchanged since 1820. An underlying assumption of this exercise is that the LFPR of men at ages 50 to 59 would have been unaffected by the sectoral shift. This assumption should be quite reasonable for the following reasons: First, relatively few men left the labor force before age 60 in the nineteenth and early-twentieth century. Second, as can be inferred from the relatively similar hazard rate of participation of farmers and nonfarmers at ages 50-59 reported in Table   2 , farmers and nonfarmers should not have differed greatly in terms of the hazard of retirement prior to age 50. Therefore, the occupational difference in the LFPR should have been small, if any, at ages 50 to 59.
In columns 1 through 5 in Table 5 The final two columns in Table 4 compare the actual and counterfactual LFPR of males at ages 60 to 79.
These rates are the weighted averages of the LFPRs for ages 60-69 and for ages 70-79 reported in columns 2 through 4. The proportion of males 60 to 69 in the male population 60 to 79, used as the weight for ages 60 to 69, is reported in column 6.
We are now ready to answer the question of how much of the decline in the LFPR of older males during the era of industrialization can be accounted for by the decrease in the relative size of the agricultural sector. The actual LFPR of men 60 to 79 fell from 86.7 percent in 1880 to 59.4 percent in 1940. The (0.647-0.594) / (0.867-0.594) = 0.194. 12 In the present paper, we deal with men aged 60 to 79, rather than the entire males 60 and older. This all, we may make the following conclusion: As far as we do not select the first decade of this century as the bench-mark year, the agricultural decline accounts for a small but nontrivial part of the fall in the LFPR of men 60 and older. 
Concluding Remarks
One of the traditional explanations for the decline in the labor market activity of older males over the era of industrialization is that it was produced by the decline in agriculture. The basis for this belief is that farmers tended to stay in the labor force longer than did nonfarmers thanks to the flexibility of farming.
This thesis has been challenged by the recent studies that show that farmers were no less likely to retire than were nonfarmers and therefore the agricultural decline cannot account for the decline in the LFPR of older males.
Judging from an examination of a longer period, however, farmers appear to have been less likely to retire than their nonfarm counterparts as the conventional view suggested. Only the first decade of this century, which the revisionist view drew evidence from, exhibits the opposite pattern. This peculiarity of the years between 1900 to 1910 is likely to have resulted from the unusually great appreciation of farm property during the same period that would have stimulated retirement of farmers.
According to the counterfactual LFPR of older males that would have resulted had there been no decline in the relative size of agriculture since 1820, the decrease in the labor force employed in farming accounts for about 20 percent of the fall in the LFPR of men 60 and older between 1880 and 1940.
Although this estimate is sensitive to the choice of period, it is safe conclude that the sectoral shift was an nontrivial factor of the decline in the labor market activity of the elderly during the era of industrialization.
The quantitative result given in this note is subject to potential errors especially because of the arbitrary assumption about the occupational difference in mortality and job mobility. There is little doubt, however, that the result of previous studies that focused on the period 1900-1910 could be misleading and it may not be applicable to the entire era of industrialization. If accepted at face value, this note suggests that the sectoral shift was a nontrivial cause of the decline in the LFPR of older males in the late nineteenthand early twentieth centuries. At minimum, it shows that the relative hazard of retirement of farmers estimated by recent studies should have been overstated. The previous finding that farmers were no less likely to retire than were nonfarmers has been cited as evidence for a number of theses about work and retirement of older males in the era of industrialization, including the cause of the decline in their LFPR (Costa 1998) , the nature of retirement, i.e., was it voluntary or forced? (Carter and Sutch 1996a) and the impact of industrialization on the economic status of older workers (Gratton 1996) . This note calls for a reconsideration of these theses. 1880, 1900, 1910, 1920, and 1940 . Note. S , for example, denotes the hazard rate of remaining in the labor force at the end of the period for male workers 50 at ages 50 to 59 at the beginning of the period. Superscripts F, and N denotes, respectively, farmers and nonfarmers. " 50 stands for the estimated ratio of farmers's hazard rate to nonfarmers'. (1) and (2) report the counterfactual hazard rates of remaining in the labor force within the period that would have occurred had the farmers' share in the male work force remained unchanged since, respectively, 1820 and 1850. Source. Actual figures reported in columns (1), (2), (4), (6), and (7) calculated from IPUMS of the censuses for 1880, 1900, 1910, 1920, and 1940 . Counterfactual figures reported in columns (3), (5), and (8) are estimated using the actual labor force participation rate at ages 50-59 and counterfactual hazard rates of labor force participation presented in table 4 . See text for estimation method. Note. P denoted the labor force participation rate at age a. T denotes the share of men aged 60-60 among the a 60-69 entire male population between 60 and 79. P stands for the estimated counterfactual labor force participation rate at * a age a that would have occurred had the farmers' share in the male work force remained unchanged since 1820.
